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DETAILED ACTION 

Claim Objections 

Claims 12, 14, 20-21, 23, 28 and 32 are objected to because of the following 
informalities: 

In claim 12, "the source and drain of the fifth transistor" on lines 6-7 appears to 
be -a source and drain of a fifth transistor-; 

In claim 14, "a tracking circuit" on line 15 appears to be -the tracking circuit-; 

In claim 20, "the third PMOS transistor" on line 1 appears to be -a third PMOS 
transistor-; 

In claim 21, "the second part" on line 1 appears to be -the second part of the 
tracking circuit-; 

In claim 23, "the second part" on line 1 appears to be -the second part of the 
tracking circuit-; 

In claim 28, "a tracking circuit" on line 6 appears to be -the tracking circuit-; and 
In claim 32, "one of 1 on line appears to be -and one of-. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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Claims 1-5, 14-20, 25-31 and 34 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Ajit et al. (US PAT No. 6,313,672). 

Regarding claim 1, Fig. 5 of Ajit et al. teaches a buffer circuit in a mixed-voltage 
circuit operating in a power supply voltage, comprising: a node (130); a driver circuit (21 
and 220) coupled to the node comprising at least a first PMOS transistor (M1) having a 
substrate, a drain, a source, and a parasitic diode (parasitic diode in PMOS transistor is 
inherent) between the drain and the substrate, the driver circuit having an on-state and 
an off-state; and a second PMOS transistor (M5) having a source and a drain, one of 
the source and drain of the second PMOS transistor being coupled to the substrate of 
the first PMOS transistor, where the second PMOS transistor is turned off when a first 
signal having a voltage level higher than the power supply voltage is provided on the 
node (M2 is on, gate of M1 and M5 is coupled to 130 which is a high voltage so that M1 
and M5 is turned off; col. 4, lines 4, lines 57-66). 

Regarding claim 2, Fig. 5 of Ajit et al. teaches the circuit of claim 1 , where a 
voltage at the substrate of the first PMOS transistor has a level substantially equal to 
that of the first signal when the first signal appears on the node (when M3 is on, 130 is 
coupled to NW). 

Regarding claim 3, Fig. 5 of Ajit et aL teaches the circuit of claim 1 , where the 
second PMOS transistor (M5) has a gate and a substrate, the gate of the second PMOS 
transistor being coupled to the gate of the first PMOS transistor (M1), the substrate of 
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the second PMOS transistor being coupled to the substrate of the first PMOS transistor, 
and the other of the drain and source of the second PMOS transistor being connectable 
to receive the power supply voltage (VDD). 

Regarding claim 4, Fig. 5 of Ajit et al. teaches the circuit of claim 1, where the 
second PMOS transistor is turned on when the driver circuit operates in the on-state 
and a voltage at the node is approximately equal to the power supply voltage (M1 is 
turned on when gate of M1 is low where the gate of M5 coupled to the gate of M1 , 
which makes M5 to be on when 130 is VDD). 

Regarding claim 5, Fig. 5 of Ajit et al. teaches the circuit of claim 1, where the 
driver circuit further comprises two stacked NMOS transistors (M6, M7) serially coupled 
to the first PMOS transistor, all of the first PMOS transistor and the two stacked NMOS 
transistors being off when the driver circuit is in the off state (input mode or tri-state 
mode; col. 4, line 41 - col. 5, line 4), and one of the first PMOS transistor or both of the 
two stacked NMOS transistors being on when the driver circuit is in the on state (output 
mode; col. 5, lines 5-16). 

Regarding claim 14, Fig. 4 of Ajit et al. teaches a buffer circuit connectable to 
receive a power supply voltage (VDD), comprising; a node (130); a driver circuit (210 
and 220) coupled to the node comprising at least a first PMOS transistor (M1), the first 
PMOS transistor having a gate and a substrate (NW), the driver circuit having an on- 
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state and an off-state; a second PMOS transistor (M4) having a source and a drain, one 
of the source and drain of the second PMOS transistor being coupled to the substrate of 
the first PMOS transistor (NW), where the second PMOS transistor is turned off when a 
first signal having a voltage level higher than the power supply voltage appears at the 
node (the gate of M4 is coupled to 130, the voltage level higher than VDD, thereby M4 
is turned off); a first part of a tracking circuit (M2, M3, M5) coupled to the gate of the first 
PMOS transistor (M5 and M2 is coupled to the gate of M1 ) to provide a first bias to the 
gate of the first PMOS transistor when the first signal appears at the node (when a high 
voltage appears at 130, the gate of M1 is biased to 130); and a second part of the 
tracking circuit (pre-driver circuit) coupled to the gate of the first PMOS transistor to 
provide a second bias to the gate of the first PMOS transistor when the driver circuit is 
in the off-state and a second signal having a voltage level no greater than the power 
supply voltage appears at the node (when the buffer is in the receiver mode, i.e. high 
impedance and the node 130 is a logic low, pre-driver circuit provides a second bias). 

Regarding claim 15, Fig. 4 of Ajit et al. teaches the circuit of claim 14, where the 
driver circuit further comprises a pair of stacked NMOS transistors (M6 and M7) coupled 
to the first PMOS transistor. 

Regarding claim 16, Fig. 4 of Ajit et al. teaches the circuit of claim 14, where the 
voltage at the substrate of the first PMOS transistor is approximately equal to the 
voltage level of the first signal when the first signal appears at the node (M1 is turned on 
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when gate of M1 is low where the gate of M5 coupled to the gate of M1 , which makes 
M5 to be on when 130 is VDD). 

Regarding claim 17, Fig. 4 of Ajit et al. teaches the circuit of claim 14, where the 
first bias has a voltage level approximately equal to the voltage level of the first signal 
(M1 is turned on when gate of M1 is low where the gate of M5 coupled to the gate of 
M1 , which makes M5 to be on when 1 30 is VDD). 

Regarding claim 18, Fig. 4 of Ajit et al. teaches the circuit of claim 14, where the 
second bias has a voltage level approximately equal to the power supply voltage (when 
the buffer in receive mode, i.e. high impedance mode, the predriver circuit outputs VDD 
to turn off M1). 

Regarding claim 19, Fig. 4 of Ajit et al. teaches the circuit of claim 14, where the 
first pad comprises a third PMOS transistor (M2) having a gate, a source, a drain, and a 
substrate, the gate of the third PMOS transistor is connectable to receive the power 
supply voltage (VDD), one of the source and drain of the third PMOS transistor is 
coupled to the node (130), the other of the source and drain of the third PMOS 
transistor is coupled to the gate of the first PMOS transistor (the gate of M1 ), and the 
substrate (NW) of the third PMOS transistor is coupled to the substrate (NW) of the first 
PMOS transistor. 
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Regarding claim 20, Fig. 4 of Ajit et al. teaches the circuit of claim 14, where a 
third PMOS transistor (M3 is turn on when the voltage at 130 is higher than VDD) is 
turned on when the first signal appears at the node. 

Regarding claim 25, Figs. 1 and 4 of Ajit et al. teaches a system having a 
plurality of components operating at different voltage levels, comprising: a first chip (Fig. 
1) including a first circuit; a second chip including a second circuit (col. 1, lines 50-53; 
buffer circuit operating at 3.3V and other circuit operating at 5V); a buffer circuit (Fig. 4) 
on the first chip having a receive mode and a transmit mode of operation (input/output 
mode determined by OE) and coupled between the first circuit and the second circuit, 
where the buffer circuit is connectable to a first power supply voltage (VDD) and the 
second circuit (other circuit; col. 1 , lines 50-53) is connectable to a second power supply 
voltage (5V); a node (I/O node 130) coupling the buffer circuit to the second circuit; and 
a control signal terminal (OE terminal) for providing a first control signal (output mode 
when OE is a logic high) to switch the buffer circuit into the transmit mode, in which the 
buffer circuit receives at least one signal from the first circuit and outputs at least one 
signal to the second circuit, and for providing a second control signal (input mode when 
OE is a logic low) to switch the buffer circuit into the receive mode, in which the buffer 
circuit receives at least one signal from the second circuit and outputs at least one 
signal to the first circuit, where the buffer circuit comprises at least a driver circuit (Ml ). 
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Regarding claim 26, Figs. 1 and 4 of Ajit et al. teaches the system of claim 25, 
where the driver circuit comprises at least a first PMOS transistor (M1 ) having a drain 
and a substrate. 

Regarding claim 27, Figs. 1 and 4 of Ajit et al. teaches the system of claim 26, 
where the buffer circuit further comprises a second PMOS transistor (M4) having a 
source and a drain, one of the source and drain of the second PMOS transistor being 
coupled to the substrate (NW) of the first PMOS transistor, where the second PMOS 
transistor is turned off when a first signal having a voltage level higher than the power 
supply voltage appears at the node (when 130 which is the gate of M4 is greater than 
VDD which is the source of M4, M4 is turned off). 

Regarding claim 28, Figs. 1 and 4 of Ajit et al. teaches the system of claim 27, 
where the buffer circuit further comprises, a first part of a tracking circuit (M2, M3, M5) 
coupled to the gate of the first PMOS transistor to provide a first bias to the gate of the 
first PMOS transistor when the first signal appears at the node, where the first bias has 
a voltage level approximately equal to the voltage level of the first signal (when a high 
voltage appears at 130, the gate of M1 is biased to 130 since M2 is turned on), and a 
second part of a tracking circuit (pre-driver circuit) coupled to the gate of the first PMOS 
transistor to provide a second bias to the gate of the first PMOS transistor when a 
second signal having a voltage level lower than the first power supply voltage appears 
at the node, where the second bias has a voltage level approximately equal to the first 
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power supply voltage in the receive mode (when the buffer is in the receiver mode, i.e. 
high impedance and the node 130 is a logic low, pre-driver circuit provides a second 
bias). 

Regarding claim 29, Figs. 1 and 4 of Ajit et al. teaches the system of claim 25, 
where the first power supply voltage is lower than the second power supply voltage 
(VDD=3.3 volts and the other circuit is operating at 5 volts). 

Regarding claim 30, Figs. 1 and 4 of Ajit et al. teaches the system of claim 25, 
where the driver circuit is turned on in the transmit mode and turned off in the receive 
mode (in output mode, M1 is turned on when outputting an input signal of logic low 
while M1 is turned off in receive mode; col. 3, lines 41-45). 

Regarding claim 31 , Figs. 1 and 4 of Ajit et al. teaches the system of claim 28, 
where the first part of the tracking circuit comprises a third PMOS transistor (M2) having 
a gate, a source, a drain, and a substrate, and where the gate of the third PMOS 
transistor is connectable to the first power supply voltage (VDD), one of the source and 
drain of the third PMOS transistor is coupled to the node (130), the other of the source 
and the drain of the third PMOS transistor is coupled to the gate of the first PMOS 
transistor (gate of M1), and the substrate (NW) of the third PMOS transistor is coupled 
to the substrate (NW) of the first PMOS transistor. 
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Regarding claim 34, Figs. 1 and 4 of Ajit et al. teaches the system of claim 25, 
where the buffer circuit (Fig. 4 is the output stage of Fig. 1; col. 2, lines 64-67) further 
(see Fig. 1) comprises an input circuit (125 in Fig. 1) for receiving at least one signal 
from the second circuit and outputting at least one signal to the first circuit (input stage 
125 

Claims 6-8 and 10 - 13 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Morris et al. (US PAT No. 5,926,056). 

Regarding claim 6, Fig. 2 of Morris et al. teaches a buffer circuit operable in a 
power supply voltage coupled between a first circuit having a first power level (0-3.3V) 
and a second circuit having a second power level (Fig. 3; 0-5 volts; col. 1, lines 9-34), 
comprising: a node (101); a driver circuit (103, 1 1 1, 1 12) comprising a first transistor 
(103) and a pair of stacked transistors (111,112), the first transistor having a gate, a 
source, and a drain, one of the source and the drain of the first transistor being coupled 
to the node, the stacked transistors comprising a second transistor (111) and a third 
transistor (112), a fourth transistor (109) having a source and a drain, one of the source 
and drain of the fourth transistor being coupled to the gate (107) of the first transistor, 
the other of the source and drain of the fourth transistor being coupled to the node, 
where the fourth transistor is turned on to provide a first bias to the gate of the first 
transistor when a first signal having a voltage level higher than the power supply voltage 
appears at the node (col. 2, line 33 - col. 3, line 17); and a gate-tracking circuit (104 and 
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105 . 108, 201, 202 coupled to 101 and 111 via 110 and coupled to 112 via 110 and 
111) coupled to the node and the second and third transistors. 

Regarding claim 7, Fig. 2 of Morris et al. teaches the circuit of claim 6 where the 
gate-tracking circuit comprises a fifth transistor (105) having a source, a drain, and a 
gate, one of the source and drain of the fifth transistor being coupled to the node 
(coupled 101 via 109), and the gate of the fifth transistor being coupled to both the 
second and third transistors (gate coupled to 1 1 1 and 1 12 via 110). 

Regarding claim 8, Fig. 2 of Morris et al. teaches the circuit of claim 6 where the 
fourth transistor has a substrate coupled to the substrate of the first transistor (substrate 
of 109 Vf coupled to Vf of 103) and a gate (gate is coupled to VDD) connectable to 
receive the power supply voltage. 

Regarding claim 10, Fig. 2 of Morris et al. teaches the circuit of claim 6, where 
the first bias has a voltage level' approximately equal to that of the first signal (5v on 101 
turns on 109, which provides 5v coupling to the gate of 103). 

Regarding claim 1 1 , Fig. 2 of Morris et al. teaches the circuit of claim 6, where 
the gate-tracking circuit further comprising a switch (104, 105; col. 1, lines 35-58), 
where the switch is turned on when the buffer circuit is in a transmit mode (in normal 
mode, 104 and 105 is on). 



Application/Control Number: 10/626,601 
Art Unit: 2819 



Page 12 



Regarding claim 12, Fig. 2 of Morris et al. teaches the circuit of claim 1 1 , where 
the switch includes a sixth transistor (104) and a seventh transistor (105), each having a 
source, a drain, and a gate, one of the source and drain of the sixth transistor and one 
of the source and drain of the seventh transistor being coupled to the gate of the first 
transistor (104 and 105 is coupled to 107, the gate of 103), the gate of the sixth 
transistor being connectable to receive the power supply voltage (VDD), and the gate of 
the seventh transistor (105) being coupled to the other of the source and drain of the 
fifth transistor (110). 

Regarding claim 13, Fig. 2 of Morris et al. teaches the circuit of claim 12, where 
the seventh transistor is turned on when a second signal having a voltage level lower 
than the power supply voltage appears at the node (when 0 volt is at 1 01 , 1 1 0 and 1 09 
are turned off and the seventh transistor 105 is turned on ). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 35 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ajit et al. 

in view of Chow et al. (US PAT No. 6,060,906). 
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Regarding claim 35, Figs. 1 and 4 of Ajit et al. teaches the system of claim 34, 
where the input circuit discloses an input stage block, but does not disclose the details 
of the input circuit including an inverter and a third PMOS transistor. However, Fig. 2 of 
Chow et al. teaches a conventional bi-directional buffer circuit with an input buffer 
comprising an inverter 60, and a PMOS transistor (T5) used in different voltage level 
interface application for the purpose of reducing the stress voltage located at the input 
of the inverter 60 (col. 2, lines 26-29). Therefore, it would have been obvious at the time 
the invention was made to a person ordinary skill in the art to provide the input buffer 
circuit of Chow et al. in the place of the input stage block of Ajit et al. since it would 
provide protection from the stress voltage at the input inverter. 

Allowable Subject Matter 

Claims 9, 21-24, 32-33 and 36 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: Although Ajit et al. and Morris et al. teaches a buffer circuit that can tolerate 
over-voltage and Chow et al. teaches bi-directional buffer with specific details of the 
input stage, one of ordinary skill in the art would not have been motivated to modify the 
teaching of Ajit et al., Morris et al. and/or Chow et al. to # further includes, among other 
things, the specific of the fifth transistor being turned on when the input signal appears 
at the node as recited in claim 9, the second part comprising a third PMOS transistor 
where the gate of the third PMOS transistor is coupled to both the first and second 
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NMOS transistors, one of the source and drain of the third PMOS transistor is coupled 
to the node as recited in claims 21 and 32 and the input terminal of the inverter coupled 
to both the first and second NMOS transistors of the buffer circuit as recited in claim 36. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Let et al. (US PAT No. 6,313,671) discloses a low-power integrated circuit I/O 

buffer. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to James Cho whose telephone number is 571-272-1802. 
The examiner can normally be reached on M-F 6:30 AM - 3:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mike Tokar can be reached on 571-272-1812. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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